In an earlier paper the authors established the existence of Cameron and Storvick's function space integral Jq(F) for a class of finite-dimensional functionals F. Here we consider a space A of not necessarily finite-dimensional functionals generated by the earlier functionals. We show that A is a Banach space and recognize A as the direct sum of more familiar Banach spaces. We also show that the function space integral J*a(F) exists for Fe A. In contrast we give an example of an F0 e A such that /*eq(F0) does not exist.
(The reason for the constant in (0.2) will become clear in §2 below.) The space A will consist of functionals on C0 [a, b] of the form £=2? Fj where each £, has the form (0.1) and *2,i\\fi\\<°o. We will show that there is a canonical way of writing the elements of A which is essentially unique and then will define a norm TV on A in terms of this representation. We then get that A is isometrically isomorphic to a countable direct sum of spaces each of which is essentially ((LxnLx)(Rm), || • IL + || • \\x) for some integer m. It will follow that (A, N) is a Banach space.
Finally we show that F e A implies the existence of Jqa(F) but not Jsqeq(F). (For definitions, see [2, pp. 533-534] .) The counterexample shows rather strikingly how pathological the sequential function space integral can be; the £0 e A such that Jl°q(F0) fails to exist is equivalent to 0. F(x) = 2Fj(x). i
Now for every X>0, WfW^ is an essential bound for \Fj(X~1/2x)\. This is quite easily seen using a fundamental Wiener integration formula.
(Since the proof of this fact is essentially carried out as part of the proof of Theorem 2.2 below we will omit the proof here.) It follows that for every A>0, the series 2r F¡(X~ll2x) is absolutely convergent for a.e. x. We let A denote the collection of all functionals £ arising as above from a sequence {£,} from A0. Given £= 2f Fs in A, one may add together all the £/s in the sum which are based on exactly the same set of a's and get a new series
where 2T ||¿J = 2f II/,IK« and where
The new series still sums to £ because of the absolute convergence. We show below that the representation (1.2) for £ under condition (1.3) is unique up to the order of the sum and changes in g¡ on a set of measure zero in R'"'. This result is a key step in the development. Once this is done we unambiguously define N on A by We need to consider sets which are the Cartesian product of some copies of R with a set B satisfying piBc)< co. The next lemma along with Lemma 1.1 tells us that a.e. section of such a set is again such a set.
Let tçP={1, 2, •••,«} and let p=P\r. Our sets will have the form We need a lemma insuring that the intersection of a finite number of sets as in Lemma 1.2 has infinite measure. Proof.
The result is clear for m=l. Now assume the result for m sets and any dimension and examine the case of m +1 sets and any dimension (say n). If t, = t3 for some ij^j, then £¿n£j can be written as one set of the type under consideration and we may apply the induction assumption. So we may suppose that iy£j implies t,#t3. Also if any ri is empty, then £¿ = Rn and the intersection may again be reduced to m sets. Now choose i'0 £ {1, 2, • • ■ , m + l] such that t¡ has a minimal number of elements. We may suppose i0=m + l. Then for l_/^m, Ti\rm+x^0. Let vT e A, . We will show that £(ur ) has infinite measure for a.e. v, in A, . But The result follows from Lemmas 1.1, 1.2, and the induction hypothesis. in fact, we show /gn(£) to be the strong operator limit of /fn(£) as X-^-iq in C+.
(ii) Combining the explicit formulas in [3] with the work below we actually can give explicit formulas for Jqn(F), F e A. One of the difficulties in studying the Cameron-Storvick theory has been the lack of explicitly computable examples; the present paper should alleviate this problem somewhat.
Proof.
Suppose £ e A is given in its canonical representation by (1. 
